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IN VIVO IMAGING DEVICE AND METHOD OF MANUFACTURE 

THEREOF 

FIELD OF THE INVENTION 

Ihe present invention relates generally to in vivo imaging devices, and more 
specifically to an in-vivo imaging device with a spherical, ellipsoidal, oval, or similar 
shape. 

BACKGROUND OF THE INVENTION 

Devices and methods for performing in-vivo imaging of passages or cavities 
within a body are known in the art. Such devices may include, inter alia, various 
endoscopic imaging systems and devices for performing imaging in various internal body 
cavities. Some of these devices use a wireless connection to tr ansmit image data. 

Several factors have so far limited the extent to which the size of an imaging 
device can be reduced A first factor may be the size of the circuitry connected to the 
imaging sensor portion of the imaging device A second factor may be the cumulative 
widths of the several components of the imaging device, Another factor limiting the size 
reduction or space usage in imaging devices may be the size of the antenna for 
transmitting (and/or r eceiving) data such as image data. 

The size of available imaging devices relative to the small openings of many body 
lumens may be limiting A reduced size imaging device may provide greater access to 
body lumens with narrow or restricted points of access. Further, reducing the space taken 
up by components of imaging devices may allow for other components to be included 

When some in-vivo image devices image lumens that may be relatively large, it 
may be desirable for the image device to provide a steady image stream of one wall of the 
lumen . When certain image devices move over the surfaces of such lumens, they may, 
for example, tumble end over end, thus producing jumpy motion or non -continuous 
images. Certain image devices may also not provide a relatively steady view of such 
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lumens, and may not easily orient to portions of such lumens that may be desiied to be 
imaged.. 

SUMMARY OF THE INVENTION 

In one embodiment of the present invention an in-vivo imaging device may have 
an oval, spherical or substantially spherical shape In another embodiment an imaging 
device may include a support supporting an image sensor, an illumination source, and an 
antenna on a first plane of the suppoit and a tiansmitter and battery support on a second 
plane of the support- The antenna may be combined with oi attached to other elements in 
the in vivo imaging device so as to possibly ieduce the amount of "space taken up by it 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention is herein described, by way of example only, with inference to: the 
accompanying diawings, in which like components are designated by like reference 
numerals, wherein: 

Fig.. 1A shows a schematic diagram of an in vivo imaging device according to one 
embodiment of the present invention; 

Fig. IB depicts a perspective view of an in vivo imaging device according to one 
embodiment of the present invention; 

Fig, 2A depicts a top view of a support of an imaging device, according to an 
embodiment of the present invention; 

Fig. 2B depicts a bottom view of a support of an imaging device, according to an 
embodiment of the piesent invention; 

Figs.. 3A, 3B and 3C depict an optical isolation element and antenna according to 
one embodiment of the piesent invention; 

Fig. 4 depicts elements of an imaging system according to one embodiment of the 
piesent invention; 

Fig. 5A is a side view of an optical isolation element according to one 
embodiment of the present invention; 
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fig. 5B is a top view of an optica] isolation element according to one embodiment 
of the present invention; 

Pig 6 depicts the device in a patient's stomach according Xo one embodiment of 
the present invention; 

Fig 7A depicts a top view of a support of an imaging device, according to an 
embodiment of the present invention; 

Fig 7B depicts a bottom view of a support of an imaging device, according to an 
embodiment of the present invention; and 

Fig. 8 depicts a set of steps of a method for manufacture of an imaging device, 
according to one embodiment of the invention. 

It will be appieciated that fox simplicity and clarity of illushation, elements 
shown in the figures have not necessarily been drawn to scale, for example, the 
dimensions of some of the elements may be exaggerated relative to other element! for 
clarity. Farther, where considered appropriate, reference numerals may be repeated 
among the figures to indicate corresponding or analogous dements . 

DETAILED DESCRIPTION OF THE INVENTION 

In the following detailed description, numerous specific details are set forth in 
order to provide a thorough understanding of the invention. However, it will be 
understood by those skilled in the art that the present invention may be practiced without 
these specific details In other instances, well-known methods, procedures, components 
and circuits have not been described in detail so as not to obscure the present invention 

One embodiment of the device and system of the present invention may include 
an imaging device, which may be, for example, a capsule, for example, particularly suited 
for imaging the stomach or other large lumens (e.g., large intestine), although of course 
other suitable portions of the body may be imaged . In such applications, for example, 
high resolution may not be necessary, but there may for example be a need to image a 
wide field of view In some embodiments, the entire organ may be imaged for example, 
to diagnose if a suspected pathology exists; it may be the case that the details of 
pathology may be less important than its existence. An imaging according to some 
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embodiments device may be used for other suitable purposes besides diagnosing of 
pathology. Of course, high resolution image devices may be used with embodiments of 
the present invention, and embodiments of the present invention may be used in othei 
applications . Embodiments of the present invention may allow, for example to reduced 
size and/oi components of an in-vivQ image device. 

Various embodiments of the present invention may be incorporated into or used 
with an imaging device similar to some embodiments described in International 
Application publication number WO 01/65995 entitled et A Device And System For In 
Vivo Imaging", published on 13 September, 2001, which is assigned to the common 
assignee of the present invention and which is hereby incorporated by reference, and/or 
embodiments described in U.S. patent 5,604,531 to Iddari et ah, which is assigned to the 
common assignee of the present invention and which is hereby incorpor ated by refer ence 
in its entirety In other embodiments, embodiments of the present invention may be 
incorporated into or used with other imaging capsules or devices, having other structures . 

Fig 1 A shows a schematic diagram of an in vivo imaging device according to one 
embodiment of the present invention Fig. IB depicts a perspective view of an in vivo 
imaging device according to one embodiment of the present invention- Referring to Figs. 
iA and IB, in an exemplary embodiment, a device 40 may be a swallowable device 
capturing for example images and other data from within a body lumen, typically the GJ 
tract. Other body lumens may be examined as well by other means other than 
swallowing, for example insertion with a suitable tool, for example with an endoscope, 
catheter, implantation, etc According to one embodiment a generally transparent dome 
- 52 provides a generally transparent cover for the optical elements, provides a sealed 
barrier to bodily fluids, and may perform other functions (such as holding optical 
elements). A shell or container 53 may provide a container for components In one 
embodiment, the shell or container 53 provides the overall shape for the device; e g., 
substantially spherical, etc.. Alternately, other components may also provide shape An 
upper portion 70 may be separated from a lower portion 72 by, for example, a support 80; 
in an alternate embodiment such a separation may not be performed. When used herein, 
upper and lower are relative terms, to be used interchangeably as per the context. The 
portions may not evenly split the device. The shell or container may be uniform, or may 
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have multiple components. For example, a portion of the shell may be a clear optical 
window or dome, or the shell may be manufactured fiom multiple components . 

Typically, the outer shape -of the device 40 (which in the embodiment shown is 
formed by dome 52 and shell 53, but may be formed by other components) may be 
ellipsoidal, spherical or suhstantiaUy spherical. When used herein, "spherical or 
substantially spheiical" may be defined as a geometrical shape having a diameter r and a 
longitudinal axis L wherein i <= L <= L5r When L=] 5r, the shape may be an 
ellipsoid, and also ma}' be considered to be oval shaped. In one embodiment r may be 
about 1 1 .4 mm; however, other dimensions may be usecL Note that, as device 40 may be 
rotated about an axis, different cross sections of the device 40 may differ - e.g., the 
device 40 may be a somewhat irregular sphere or ellipsoid. The shape of the device 40 
may differ when viewed from different angles.. 

Typically, device 40 may include at least one sensor such as an image sensor 46, 
for capturing images (and possibly other sensors, such as a temperature sensor, a pH 
sensor, a pressure sensor, etc ) A set of illumination source(s) 41 (where set can include 
one item) such as, for example, a set of LEDs, such as for example white LEDs (other 
suitable elements may be used) may be used to illuminate an area for viewing. 

An optical system, may include, for example, one or more optical elements, such 
as one or more lenses or composite lens assemblies 50, one or more suitable optical filters 
(not shown), or any other suitable optical elements (not shown), may aid in focusing 
reflected light onto the image sensor 46 and performing other light processing The lens 
50 may be mounted on an optical isolation element 170.. Isolation element 170 may aid 
in partially or completely optically isolating sections of the device from each other, for 
example by preventing light from illumination sources fiom reaching imaging systems 
directly, as opposed to via reflecting off of imaged objects. Other systems or methods for 
positioning the Iens(es) may be used. In one embodiment, the field of view may be 80-90 
degrees; other suitable fields of view may be used, such as a field of view of 140 degrees, 
or other- suitable fields of view, such as a field of view in the range of between 80 ~ 140 
degrees.. The focus distance may typically be between 0 to 40 mm; however, other 
suitable distances may be used. 
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Device 40 may, for example, have components similar to components in 
embodiments described in U.S. Patent No 5,604,531 and/or WO 01/65995, described 
above. However, device 40 may be any sort of in-vivo sensor device and may have other 
components and configuzations. For example, device 40 or components of device 40 
may be included in an endoscope. 

Device 40 typically may include a trarrsmitter 54, foi transmitting image and other 
(e g , non-image) information to a receiving device, and may include other components, 
such as, for example, a compression module (not shown), for compressing data. The 
transmitter 54 may typically be an ultra low power radio frequency (RP) transmitter with 
higji bandwidth input, possibly provided in chip scale packaging. The transmitter 54 may 
also include circuitry and functionality for controlling the device 40. Iransrnrtter 54 may 
be, for example, an ASIC, "computer on a chip", miaocpntrollex, etc., 01 other 
component Transmitter 54 may be in one embodiment a generalized integrated device 
that may include, for example, ttansmrtter and/or receiver capability, a confaoUer, drivers 
for the iUumination devices, and possibly a variety of analog and/01 digital elements. 

Components such as image sensor 46, illumination source(s) 41, optica] isolation 
element 1 70, and transmitter 54 may be mounted on the support 80, which may be, for 
example, a Printed Circuit Board (PCB) or plastic board or sheet Support 80 may be 
another- structure or- substrate, and may be made of other substances, and components 
need not be mounted on a separate support 

In one embodiment image sensor 46, illirrnination source(s) 41 and transmitter 54 
and/or other components may be mounted on the support 80 so as to minimize the 
amount of space taken up by such components. Fig. 2A depicts a top view of a support 
of an imaging device, according to an embodiment of the present invention. Fig 2B 
depicts a bottom view of a support of an imaging device, accor ding to an embodiment of 
the present invention When used herein, top and bottom are relative terms, and may be 
interchangeable depending on the context. 

Figs. 7A and 7B depicts an alternate view of support 80, according to an 
embodiment of the present invention. Referring to Figs. 7 A and 7B, support 80 may have 
mounted on it on one face an image sensor 46, one or more illumination source(s) 41, 
antenna 48, and possibly other components, such as optical isolation element 170 (shown 
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in Fig 1A and IB). The embodiment shown in Fig. 7A depicts 8 illumination sources. 
Other suitable numbers of illurnination sources may be used. Support 80 has mounted on 
it on another face uansmitter 54, a battery support 60, for holding power sources) 45 
(which in one embodiment may be batteries), and possibly other components. In other 
embodiments, the battery support may be any component providing battery contact so as 
to provide power to one or more components in device 40 Other sets of components 
may be included on the various faces or sides of a support or substrate. 

Referring again to Fig. 1A, image sensor 46, one or more illumination source(s) 
41, and an antenna 48 (through which the transmitter 54 may transmit) may be placed on 
the top side or face of the support, and uansmitter 54 on the bottom side or face of the 
support 80. The various components may communicate electrically, for example, 
through wires or electrical contacts (not shown) on support 80 that may cross from one 
side of the support 80 to the other by holes or vias. 

Various components of the device 40, and other components, may be placed on 
the support 80 in different manners. For example, the transmitter 54 and illumination 
source(s) 41 may be placed on the same side. The one or more illumination source(s) 41 
may be arranged in different manners. In an alternate embodiment, the various 
components of the device 40 need not be mounted or configured on a support oi circuit 
board as shown herein 

In one embodiment of the present invention, sections of an imaging device may 
be optically isolated from one another. One or more optical isolation elements 170 may 
be used to optically isolate sections of the device, for example to keep light scatter from 
Muraination soutce(s) 41 from reaching image sensor 46 and to separate an image sensor 
section 180 from one or more illumination sections) 190. 

Generally, an illumination section includes the area mcluding at least iUumination 
elements and an imaging section includes areas mcluding at least one or more image 
devices. However, an uiumination section may include other additional components and 
areas, and an imaging section may include other additional components and areas. 
Further, each of ah illumination section and imaging section may be divided into two or 
more non-contiguous sections, and may have different configurations than shown The 
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iUxinunation poition may include suitable Ulumination sources such as LEDs or white 
LEDs; other illumination sources may be used 

In certain embodiments, the antenna 48 may be configured to take up a minimum 
of space within the device 40. For example, the antenna 48 may be combined with, 
embedded within, substantially within, or attached to other elements, such as a support, 
so as to not take up a large amount of space.. The antenna 48 may also be sunounded by 
or nestled within components such as a support, separation or isolation element, etc 

In one embodiment, antenna 48 may he placed within or mounted on a surface of 
the optical isolation element 1 70 ha the embodiment shown in Fig. 1 A, antenna 48 may 
be coiled within or embedded within or substantially within (a portion may extend 
outside) isolation element 170, foi example by being placed between two sections of 
isolation element 170 or by being molded or embedded within the isolation element 170.. 
Fig. 3 A depicts optical isolation element 170 and antenna 48 according to one 
embodiment. Fig 3B is a -cutaway view depicting optical isolation element 170 and 
antenna 48 according to one embodiment fig. 3C depicts antenna 48 according to one 
embodiment: Referring to Fig. 3A, optical isolation element 170 may be in one 
embodiment a cone, and antenna 48 may be wrapped around the outside of optical 
isolation element 1 70 Referring to Fig 3b, antenna 48 may be coiled on the inside of 
isolation element 1 70. Antenna 48 need not be placed within or on the isolation element 
1 70, and the isolation element ) 70 need not be included.. Optical isolation element 1 70 
may be of other suitable shapes (e.g., Fig. 5) In alternate embodiments, other suitable 
numbers of optical isolation elements may be used, having different forms. The optical 
isolation elements may be, for example, extensions of components of the device, such as 
the Ulumination sources or image sensor, a piece integrated into or extending fiom the 
dome or lens, a uansluceni or senri-transparent member, or other suitable forms 

In another embodiment, antenna 48 may be mounted on the suppoit 80 For 
example, the antenna 48 may be mounted in a flat manner over the surface of suppoit 80 
{Fig 2A). In Fig. 2A, antenna 48 may be arranged around the periphery of the support 
80. Alternately, antenna 48 may be arranged in a different maimer or pattern on support 
80 For example, antenna 48 may be embedded within or substantially within the suppoit 
80- 
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Fhe transmitter 54 may be connected to antenna 48 by, for example, wires, or 
connections (not shown) on the support 80 or through the support 80 (in the case, for 
example that the antenna 48 and transmitter 54 may be on opposite sides of the support 
80). hi alternate embodiments, the antenna may not be configured to take up a small 
amount of space 

Referring again to Pig.. 1 A, typically, the device includes a power source 45, such 
as one or more batteries. For example, the power source 45 may include silver oxide 
batteries, lithium batteries, or other electrochemical cells having a high energy density, oi 
the like Other suitable power sources may be used. Power induction from an external 
source may be used . 

In one embodiment, the location of the center of gravity fc g.") vis-a vis The 
geometric center of the device 40 may be of importance for the stabilization of the optical 
axis of the device 40 as it enters cavities larger then it's own size. One or more weights) 
or balJast(s) 74 may be included at one portion of the device 40, for example at the 
bottom of the lower portion 72 (bottom and top being relative terms, interchangeable as 
per the context). Weight 74 may be included at other portions of the device 40. A weight 
ox ballast may take the form of other functional components of the device - for example, 
a battery may be positioned to alter the weight or mass balance xrf the device. 
Counter wight or other elements that may decrease the specific gravity may be included - 
for example, a gas may be included at a portion of the device to alter the specific gravity 
or weight distribution. Weight 74 may be arranged so that device 40 holds, substantially, 
one orientation during its traverse of the GI tract, oi tends to return to such orientation 
when moved from that orientation The center of gravity may be typically opposite to the 
dir ection of view.. In other embodiments, a weight may be included at one portion of 
device 40, to for example counter balance existing weights, and for example place the 
center of gravity in for example, the geometrical center of device 40 . In one embodiment 
of the present invention, device 40 may be configured not to hold a specific orientation. 

Other components and sets of components may be used. For example, the power 
source may be an external power source transirutring power to the device, and a 
controller separate from the trarismitter 54 may be used- 



9 



WO 2004/059568 PCI/IL2003/001105 

In one embodiment, the image sensor 46 may be a complementary metal oxide 
semiconductor (CMOS) image sensor. The CMOS image sensor may be typically an 
ultra low power image sensor and may be provided in chip scale packaging (CSP) One 
suitable CMOS camera may be, for example, a "camera on a chip" CMOS image sensor 
Other- types of CMOS image sensors may be used . In another embodiment, other suitable 
image sensois may be used, such as for example, a CCD image sensor, or other suitable 
image sensors. Typically, the image sensor may be square in shape (e.g., a 256 x 256 
CMOS array). Other dimensions, for example 512 x 512 elements, may be used. Other 
shapes, such as for example rectangular shapes, or other suitable shapes may be used. 

In vivo image device 40 may transmit image or other hiformation to a receiver 
system and the images arid other infoimation may be displayed on a display system.. In 
one embodiment, a reception and display system such as those described in embodiments 
in the above mentioned WO 01/65995 and/or U.S. patent 5,604,531 may be used; in 
alternate embodiments; other . reception or display systems, having other configiiratians, 
maybe used, 

Fig . 4 depicts elements of an imaging system according to one embodiment of the 
present invention. Refeiring to Fig. 4, preferably, located outside the patient's body in 
one or more locations, may be a receiver 12, preferably including an antenna or antenna 
array 25, for receiving image and possibly other data Som device 40, a receiver storage 
unit 16, for storing image and other data, a data processor 14, a data processor storage 
unit 19, and an image monitoi 1 8, for displaying, inter alia, the images transmitted by the 
device 40 and recorded by the receiver 12. Typically, the receiver 12 and receiver 
storage unit 1 6 may be small and portable, and may be worn on the patient's body during 
recording of the images Typically, data processor 14, data processor storage unit 1 9 and 
monitor 18 may be part of a personal computer or workstation, which may include 
standard components such as a processor 13, a memory (e.g., storage 19, or other 
memory), a disk drive (not shown), and input-output devices (not shown), although 
alternate configurations may be possible. 

In alternate embodiments, the data reception and storage components may be of 
another configuration. It should be emphasized that other embodiments may include a 
wired rather than wireless device. In such a case, certain elements shown in Fig. I A and 
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Pig. 4 may be omitted, such as transmitter 54, antenna 48, antenna array 15 and receiver 
1.2 

Typically, the device 40 may be swaUowed-by a patient and for example traverses 
the patient's Gl tract, however, other body lumens or cavities may be imaged or 
examined, and the device need not be swallowable. Typically, the device 40 may 
transmit information (e.g., image information) in discrete portions Each portion may for 
- example, typically corresponds to an image or frame.. Other suitable transmission 
methods may possible, for example, the device 40 may capture image or other 
information once every half second, and, after capturing such an image, may for example 
transmit the information to the receiving antenna, Other capture rates may be possible 
Typically, the image data recorded and tiansmitted may be digital color image data, 
although in alternate embodiments other image formats (e g, black and white image data) 
may be used In one embodiment, each frame of image data may include 256 rows of 
256 pixels each, each pixel including data for color and brightness, according to known 
methods For example, in each pixel, color may be represented by a mosaic of four 
sub-pixels, each sub-pixel corresponding to primaries such as red, green, or blue (where 
one primary may be represented twice) The brightness of the overall pixel may be 
recorded by, for example, a one byte (i e, 0-255) brightness value. Other data formats 
may be used, and other image formats may be used. 

Fig. 5A is a side view of an optical isolation element according to one 
embodiment of the present invention. Fig. 5B is a top view of an optical isolation 
element according to one embodiment of the present invention. Referring now to Figs. 
5A and 5B, optical isolation element 170 may be one relatively flat ring or cone of 
plastic, polymer, or other suitable material.. For example, ABS (acrylomtrile butadiene 
styrene) may be used The isolation element 1 70 may be of other forms, for example the 
cone of Fig. 3, may be made from other suitable materials (including more than one 
material) and may be constructed from multiple pieces. An antenna (Fig 1A) may be 
included in or on isolation element 170 For example, an antenna may be molded v^tiiin 
the material of isolation element 1 70) or mounted on a surface (e .g., iruaer surface 171 or 
outer surface 172) of isolation element 170.. 
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In Fig 1 A isolation element 170 is shown for example as a single ring shown in 
cross section, but may have other suitable forms. Ihe optical isolation elements) 170 
may be, for example, an opaque oi translucent barrier, a light nap, an optical filter, a 
series of separate barriers, or any other suitable structure 

Isolation element 170 may be mounted in the device 40 by, for example, gluing, 
acoustic welding, fiiction fit, being held by other assembled components, oi by other 
methods . Isolation element 170 may be part of or an extension of other elements, such as 
a supporting surface such as for example support SO. Isolation element 170 may* for 
example, separate an illumination section 190 and an imaging section 180, which in Pig. 
1A, for example, may be generally located within the iflummation section 190. In the 
embodiment depicted, the imaging section 180 may be round, and the iUurnination 
section 1 90 may be ring shaped or substantially ring shaped.. 

Embodiments of the device may be typically autonomous and typically 
self-contained. For example, the device may be a capsule or other units where all the 
components are substantially contained within a container or shell, and where the device 
does not require any wires or cables to, for example, receive power or transmit 
information.. The device may communicate with an external receiving and display 
system to provide display of data, control, or other functions . For example, power may 
be provided by an internal battery or a wireless receiving system. Other embodiments 
may have other configurations and capabilities. For example, components may be 
distributed over multiple sites or units Control information may be received from an 
external source. 

In one embodiment, the imaging device may be spherical or substantially 
spherical (which when used herein includes an ellipsoidal shape). Such a shape may 
enable the device to glide or roll over the typically moist surface of body lumens such as 
the stomach Also, a spherically shaped device may glide or roll over the ridges formed 
on GI tract lumen walls (such as the stomach wall) rather than get stuck in or on these 
ridges. In such a case, the motion of the image sensor within the device may be relatively 
smooth and continuous. This may be in contrast to devices of other shapes (e.g. 5 oblong 
shapes) that may produce jumpy motion and non-continuous images in the same context 
when for example tumbling over surfaces. 
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An optional ballast or weight may allow one portion, such as the image sensor 46, 
to be usually oriented upwards In such an embodiment, the images captured may tend to 
be Bet of the wall on which the device may be resting- in the case that the device may be 
resting on a surface in a lumen, but rather may include a view oriented outward from the 
wall In a lumen that may he relatively large (e .g., the stomach or large intestine), when 
the patient may be oriented so gravity acts on the ballast or weight in a certain manner, 
the wall opposite the wall on which the device may be resting is imaged, rather than a 
wall close to the device which may block the view of the image device Such an 
embodiment may provide a relatively steady view of a lumen, and be easily oriented to 
portions of such lumens that may be desired to be imaged. 

Fig. 6 depicts the device 40 in a patient's stomach 200 according to one 
embodiment of the present invention. Referring to Fig 6, if weight or ballast 74 may be 
included in device 40, the device 40 may tend to be oriented so that the image sensor 46 
(Fig 1A) may- be oriented generally upwar ds- Uros, assuming the stomach 200 may be 
oriented so that the top 200* may be above the bottom 200", the image sensor 46 may 
capture images in, for example, directions marked as a, and does not generally capture 
images in directions marked as b 

In embodiments where the device images one wall of a lumen from a "far wall", 
that illuniination sources typically output enough light so that the far wall may be 
adequately illuminated. Various methods of altering the amount of light output by the 
iHumination units, for example, in response to detection of the amount of light r equired or 
the amount of light received by the image device, may be used. Embodiments of devices 
and methods for altering the light output fiora an image device are described in 
International Application PCT/IL02/00622 filed 26 July 2002, assigned to the assignee of 
the present invention, incorporated herein by reference in its entirety.. An antenna as 
described herein in various embodiments need not be used in a device having for 
example, a substantially spherical or a certain shape. For example, such antennas may be 
used in oblong shaped devices. Similarly, a circuit board or series of circuit boards as 
described herein in various embodiments need not be used in a device having a 
substantially spherical or a certain shape. For example, such configurations may be used 
in oblong shaped devices. Furthermore, an imaging device according to an embodiment 
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of the invention having a spherical or substantially spherical shape need not include an 
antenna as described herein or a circuit board or internal configuration as described 
herein 

According to some embodiments of the invention there is provided a method of 
manufacturing a substantially spherical in vivo imaging device. According to one 
embodiment the method may include the steps of mounting an image sensor and a 
transmitter on a single support and encapsulating the support in a substantially spherical 
housing. According to some embodiments an image sensor and a transmitter may be 
mounted on two faces of the support, typically, opposing races. The support and/oi 
housing according to embodiments of the invention may be, for example, as described 
above 

Fig. 8 depicts a set of steps of a method for manufacture of an imaging device, 
according to one embodiment of the invention. Referring to Fig - 8, in step 1 00, an image 
sensor and a transmitter are mounted on a single support, In alternate embodiments, . 
additional components may be mounted on the support, and the configuiation of the 
various components may vary . For example, an antenna may be mounted on the support, 
possibly on a face or side different from the transmitter. In further embodiments, other 
component configurations may be achieved; for example, an image sensor and transmitter 
heed not be mounted on the same support. 

In step 110, the support may be enclosed or encapsmating in a substantially 
spherical housing Other components may be included; for example a ballast or other 
weight may be included within housing 

Other steps or series of steps may be used 

While the invention has been described with respect to a limited number of 
embodiments, it will be appreciated that many variations, modifications and other 
applications of the invention may be made which are within the scope and spirit of the 
invention. 
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CLAIMS 

I . An in vivo imaging device comprising: 

a support having a first and second face, the first face having theieon an 
antenna; and the second face of the support having theieon 
a transmitter. 

2. The in vivo imaging device according to claim 1, wherein the support is selected 
from a group consisting of PCB, plastic board and sheet 

3 The in vivo imaging device according to claim 1 wherein the antenna is selected 
from a group consisting of: a single ling and a coil 

4 The in vivo imaging device according to claim 1, wheiein the antenna is mounted 
ar ound the peiipheiy of the support. 

5 . The in vivo imaging device according to claim 1, comprising an isolation element 

6 The in vivo imaging device according to claim 5, wherein the isolation element is 
selected from a group consisting of: plastic, polymer', or ABS. 

7. The in vivo imaging device according to claim 5, wherein the isolation element is 
selected from a group consisting of: an opaque barrier, a translucent barrier, a 
light trap, and an optical filter. 

8.. The in vivo imaging device according to claim 5 wherein the isolation element is 
an extension of a component of said in vivo imaging device. 
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9„ The in vivo imaging device according to claim 8 where in die component is 
selected from a group consisting of: a dome, a lens, the iftuinination source, the 
image sensor, and the support. 

1 0 . The in vivo imaging device according to claim 5, wherein the isolation element is 
to support an optical system. 



II. The in vivo imaging device according to claim 1 wherein the image sensor is 
selected from a group consisting of: CCD and CMOS. 

12 The in vivo imaging device according to claim 1 compiising an optical system 
with a focal distance between 0 to 40 mm 

13 The in vivo imaging device according to claim I comprising an optical system 
with a field of view between about 80 and 140 degrees.. 

1 4. The in vivo imaging device according to claim 1 comprising a ballast weight 

15 A method of manufacturing a substantially spherical in vivo imaging device, said 

method comprising the steps of: 

mounting an image sensor and a transmitter on a single support; and 
encapsulating said support in a substantially spherical housing. 
16.. The method according to claim 15 comprising the step of mounting the 

tiansmittei on one face of the single support and mounting an antenna on a second 

face of the single support. 
37. The method according to claim 15 comprising the step of including a ballast 

within the substantially spherical housing. 
18. The method according to claim 15 comprising the step of' attaching a ballast on a 

lower portion of the substantially spherical housing. 
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I9.The method according to claim 15 wherein the spherical housing comprises a 
substantially transparent dome. 



a support; 

a transmitter mounted on the support; and 
an antenna embedded within the support. 
21 The device of claim 20. comprising a ballast. 

22.. The device of daim 20, comprising a substantially spherical shell, wherein the 
support, transmitter and antenna are disposed within the shell.. 

23 The device of claim 20, comprising an imager 

24 An in vivo imaging device comprising: 

a transmitter; 

an isolation element; and 

an antenna attached to the isolation element. 

25 The device of claim 24, comprising a ballast. 

26 The device of claim 24, comprising a substantially spherical shell 

27. The device of claim 24, wherein the antenna is disposed substantially within the 
isolation element- 

2S The device of claim 24, wherein the antenna is mounted on a surface of the 
isolation element. 

29 The device of claim 24, wherein the isolation element is to optically isolate 
sections of the device. 

30 . The device of claim 24 ; comprising an imager 



20 An in vivo imaging device comprising: 
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